*••*•*•••****••• 



• te^R: 



• 



w*z * 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
The Right to Information, The Right to Live" 



Jawaharlal Nehru 
Step Out From the Old to the New' 



2$&\ \ I %?*&?&fr*59S&: 



IS 9464 (1980) : Horizontal Centrifugal Pumps for Marine Use 
[TED 19: Marine Engineering and Safety Aids] 



^llf>^y^V f HUH^sSBSZT 



Z*S*\ \ i »?^>#^N»ft^ 




"5TR ^ V^ ^T STTOT ^T f^TP*T 

Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



^mr x^r -^rr <smhi | sfr # ^an\ ^f ^tt *t^tt f 

Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 





BLANK PAGE 



**i*Tr~. 





PROTECTED BY COPYRIGHT 



Indian Standard 

SPECIFICATION FOR 

HORIZONTAL CENTRIFUGAL PUMPS 

FOR MARINE USE 



IS : 9464 - 1990 

( Reaffirmed 2002 ) 



UDC C21G71-111 2 : 62912 




© Copyright 1980 
INDIAN STANDARDS INSTITUTION 

MANAK BHAVAN. 9 BAHA1JUR SHAH ZAFAR MARO 

NEW DELHI ilODQa 

Pnct Rs5W Juiy 1980 



IS: 9464.1980 

Indian Standard 

SPECIFICATION FOR 

HORIZONTAL CENTRIFUGAL PUMPS 

FOR MARINE USE 

Marine Engineering Sectional Committee, MGPD 3 

Chairman Representing 

Shri N. Chakraborty Directorate General of Shipping, Bombay 

Members 
Shri K. N. S. Rao (Alternate to 

Shri N. Chakraborty) 
Shri V. G. Damle AFGO Ltd, Bombay 

Shri R. D. Paralkar (Alternate) 
Cdr A. G. Dastidar Ministry of Defence (NHQ,) 

Dy Director of Marine Engg 
(Designs) (Alternate) 
Shri Sunil Govind Gadgil Cummins Diesel Sales and Service (I) Pvt Ltd, 

Pune 

Shri Jagadish V. Joshi (Alternate) 
Shri A. T. Joseph South India Shipping Corporation Ltd, Madras 

Shri Asim Das (Alternate) 
Shri A. T. Joseph Institute of Marine Technologists, Bombay 

Capt P. S. Barve (Alternate) 

Shri B. D. Wadia (Alternate) 

Shri V. G. Damle (Alternate) 
Shri M. G. Kale Calcutta Port Trust, Calcutta 

Shri Kirpal Singh The Indian National Shipowners Association, 

Bombay 
Shri Madan L. Kochhar American Bureau of Shipping, Bombay 

Shri R. D. Kolhe Kirloskar Oil Engines Ltd, Pune 

Shri S. G. Sardesai (Alternate) 
Gdre I. K. Malhotra Greaves Cotton & Co Ltd, Bombay 

Lt Cdr K. P. Menon (Alternate) 

Shri M. Sen (Alternate) 
Shri B. L. Mehta The Shipping Corporation of India Ltd, Bombay 

Shri S. K.^ood (Alternate) 
Shri B. D. Mistry The Scindia Steam Navigation Co Ltd, Bombay 

Shri N. L. Narasimhan The Great Eastern Shipping Co Ltd, Bombay 

Shri M. A. Nooruddin Siemens India Ltd, Bombay 

Shri L. J. Dhanaraj (Alternate) 
Shri N. K. Pillai Voltas Limited, Bombay 

Shri A. N. Indurkar (Alternate) 
Principal Officer The Institute of Marine Engineers, Bombay 

Shri R. K. Mehrotra (Alternate) 

(Continued on page 2) 



© Copyright 1980 
INDIAN STANDARDS mSTTTUTION 

This publication is protected under the Indian Copyright Act (XIV of 1957) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 



IS: 9464-1980 



{Continued from page I ) 

Members 
Shri T. S. Rajan 
Shri G. M. Rana 

Shri T, A. Shaikh (Alternate) 
Shri C. M. Rao 



Shri R. V* Ramachandran (Alternate) 



Representing 
Ericson & Richards, Bombay 
Scindia Workshop Ltd, Bombay 

Hindustan Shipyard Ltd, Vishakhapatnam 



Shri H. S. Rao 

Shri S, R. Khare (Alternate) 
Shri S. Ratra 
Dr M. K. Ghosh Roy 



Indian Register of Shipping, Bombay 



Lloyds' Register of Shipping, Bombay 
Garden Reach Shipbuilders & Engineers Ltd, 
Calcutta 
Shri A, G. Bhattacharjee (Alternate) 
Shri S. S. Sastry Cochin Shipyard Ltd, Cochin 

Shri P. Koteswara Rao (Alternate) 
Shri A. K. Mukherjee (Alternate) 
Shri H. K. Sharma Directorate General of Technical Development, 

New Delhi 
Shri K. S. Sadasivan (Alternate) 
Shri Shiv Narain Escorts Ltd, Bombay 

Shri Harish Bharoava (Alternate) 
Shri A. B. Thakur Ministry of Shipping and Transport (Development 

Shri S. Raghavan (Alternate) Wing) ^ 

Bureau Veritas, Bombay 



Shri P, B. Warrier 

Shri B. Nugues (Alternate) 
Shri P. S. Das, 
Director (MCPD) 



Director General, ISI (Ex-officio Member) 

Secretary 
Shri V. K. Sehgal 
Deputy Director (MCPD), ISI 



Marine Pumps Subcommittee, MCPD 3 : 2 

Hindustan Shipyard Ltd, Vishakhapatnam 



Convener 
Shri C. M. Rao 
Members 
Shri R, V. Ramachandran (Alternate to 
Shri C. M. Rao) 
Shri S. Datta 



Shri S. Raghavan (Alternate) 

Shri P. K. Banerjee (Alternate) 

Shri S. S. Date 

Shri S. G. Joshi (Alternate) 

Deputy Director 

Shri A. T. Gupte 

Shri M. G. Rane (Alternate) 

Shri R. G. Govindarajan 

Shri Madan L. Kochhar 

Shri M. N. Radhakrishanan 

Shri S. Ratra 

Shri S. Roy 

Shri R. N. Singh 



Ministry of Shipping & Transport (Development 
Wing) 



Kirloskar Brothers Ltd, Pune 

Ministry of Defence (NHQ,), New Delhi 
Bharati Engineering Co, Bombay 



Bombay Port Trust, Bombay 
American Bureau of Shipping, Bombay 
Best & Co Pvt Ltd, Madras 
Lloyd's Register of Shipping, Bombay 
British Electrical & Pumps Pvt Ltd, Calcutta 
Directorate General of Technical Development, 
New Delhi 
Shri T. K. Bhaskar Verma (Alternate) 
Shri S. K. Sood The Shipping Corporation of India Ltd, Bombay 

Shri S. D. Verma Globe Vasti Manufacturing Co, New Delhi 



IS: 9464-1980 

Indian Standard 

SPECIFICATION FOR 

HORIZONTAL CENTRIFUGAL PUMPS 

FOR MARINE USE 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 14 March 1980, after the draft finalized by the Marine Engineering 
Sectional Committee had been approved by the Marine, Cargo Movement 
and Packaging Division Council. 

0.2 Various types of pumps (such as centrifugal, screw, gear and piston) 
are in marine use on small crafts, coastal vessels and ocean going ships 
for a number of duties, namely , sea water and fresh water handling, fuel oil 
and lub oil handling, oily bilge water handling. The pumps used for marine 
purposes differ in design and execution from those used on land on account 
of the peculiar conditions of vibration, rolling, pitching, etc encountered 
on board ships. 

0.3 Horizontal centrifugal pumps (both self-priming and non-self-priming 
type) are employed for capacities up to 120 m 3 /h and total pressure heads 
up to 70 metre water column may be generally employed for various appli- 
cations, such as nozzle cooling water system, engine warming up system, 
hydrophore system, auxiliary diesel engine cooling water system, fire system, 
bilge system and ballast system. 

0.4 Self-priming centrifugal pumps are designed to have the ability to 
prime themselves automatically when operating under a suction lift to free 
themselves of air, should they become air bound and to continue normal 
pumping without priming. 

0.5 Depending upon the application and conditions available at site self- 
priming pumps may have vacuum pump or other means for priming or 
they are to be such that initial priming at the time of commissioning only 
will be required for subsequent self-priming operation. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 

♦Rules for rounding off numerical values {revised). 
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1. SCOPE 

1.1 This standard specifies the technical requirements for horizontal centri- 
fugal pumps for marine use, having discharge capacities up to 120 m 3 /h 
and total pressure head up to 70 metre water column. 

1.1,1 This standard is equally applicable for both self-priming and 
non-self-priming pumps with automatic priming attachment or arrangement. 

2. UNITS, TERMINOLOGY AND CLASSIFICATION 

2.1 Units, terminology and classification relating to horizontal centrifugal 
pumps for marine use shall be as specified in IS : 5120-1977*. 

3. NOMENCLATURE 

3.1 The nomenclature of parts commonly used shall be as per IS : 8418- 
1977f. 

4. MATERIAL OF CONSTRUCTION 

4.1 The material of construction shall be as given in Table 1. 



TABLE 1 MATERIALS FOR CONSTRUCTION 

Parts Pumps for F. W. System Pumps for Sea-Water and 

Oily Water Systems 

Casing i) Cast Iron— Grade 25 of IS : 210- Leaded Tin Bronze— Grade 

1970* 2ofIS:318-1962f 

ii) Leaded Tin Bronze — Grade 2 of do 

IS : 318-19621 

Impeller Leaded Tin Bronze — Grade 2 of do 

IS : 3I8-1962t 

Shaft Stainless Steel — 07Crl8Ni9 of Stainless Steel — 07 Crl8Ni 

IS : 1570 (Part V)- 1972 J 9 of IS : 1570 (Part V)- 

1972J 

Impeller wear rings Leaded Tin Bronze — Grade 3 of Leaded Tin Bronze — Grade 

IS:318-1962f 3 of IS : 318-1962f 

Flexible coupling Cast Iron — Grade 20 of IS : 210- Cast Iron — Grade 20 of 

1970* IS : 210-1970* 

Note — Muck and sand pumps are not included. 

♦Specification for grey iron castings (second revision), 

"f Specification for leaded tin bronze ingots and castings (revised). 

^Schedules for wrought steels: Part V Stainless and heat-resisting steel (first revision). 



♦Technical requirements for rotodynamic special purpose pumps. 
■f Specification for horizontal centrifugal self-priming pumps. 
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4*2 Gaskets 3 Seals and Packings — Gaskets, seals and packings used 
for horizontal centrifugal pumps for marine use shall conform to those 
specified in IS: 5120-1977*. 

4.3 To facilitate standby connection, emergency change-over, stocking 
of less spare parts and for interchangeability, the material of construction 
for sea water and fresh water pumps of the same capacity and head require- 
ments, may be kept the same. 

5. DIRECTION OF ROTATION AND FLOW 

5.1 The direction of rotation of pumps is designated clockwise or anti- 
clockwise as observed when looking at the pump's shaft from the 
driving end. 

5.2 The direction of rotation shall be permanently marked in such a way 
that it is easily visible. The marking shall be either by: 

a) an arrow cast on the casing preferably on the non-shaft side, or 

b) an arrow incorporated in the casing, 

5.3 The direction of inlet and outlet of the pumps shall be marked on the 
casing or by separate metal plates indicating direction of inlet and outlet 
or by separate plates having words inscribed on the plate — Inlet/Outlet 
and to be secured on the pump casing. 

6. DESIGN FEATURES 

6.1 The pumps shall have suitable features properly incorporated to ensure 
satisfactory performance on board ships. In particular, the design features 
such as the following shall be incorporated: 

a) The pumps shall be subjected to constant rolling, pitching and 
local vibrations. The various clearances, fits and tolerances shall 
be so chosen as to cater to these conditions. 

b) The pumps shall be able to perform satisfactorily under an inclina- 
tion of 15° athwartship, 10° longitudinally and rolling up to 22£° 
from vertical and in highly saline marine atmosphere. 

c) The pump shall be of such a design as to permit withdrawal of 
rotating unit without disassembling suction and discharge pipings. 

d) The design shall be such as to occupy as little space as possible 
due to space limitations on board ships. 

e) The head restriction shall be indicated on the name plate to avoid 
overloading of the prime mover. 

f) Arrangement for cooling of bearings where required shall be 
provided. 

g) Balancing leakage connection in case of multi-stage pumps with 
balancing discs shall be provided. 

^Technical requirements for rotodynamic special purpose pumps. 
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h) Adequate number of bearings and thrust bearing of adequate 

size shall be provided. 
j) Suction and discharge piping on the pump shall have provision for 

connecting compound gauge and pressure gauge respectively. 

7. GENERAL REQUIREMENTS 

7.1 The general requirements for the pumps shall be as given in IS : 5120- 
1977*. 

7.2 Casing — ■ Casing shall be of robust construction and tested to with- 
stand 1*5 times the total head or 2 times duty pressure, whichever is higher. 

7.3 Impeller — . The impeller shall be properly balanced on suitable 
balancing equipment for static balancing and, if specified, for dynamic 
balancing also. 

7.4 Shaft — The shaft shall be of sufficient size to transmit the required 
power. 

7.5 Pressure gauges and compound gauges shall be supplied complete with 
shut-off cocks and mounted on the pump unit suitably. 

7.6 Where pump units are ordered with combined foundation frame the 
pump unit shall be supplied as complete unit fitted on the combined founda- 
tion frame. 

7.7 Unless otherwise specified, flexible coupling shall be employed. The 
flexible couplings shall be as given in IS : 2693-1964f . 

7.8 Guard shall be provided suitably for the coupling. 

7.9 The suction and discharge flanges and the companion flanges shall be 
as given in IS : 6392-1971J. 

7.10 Workmanship — The pump shall be guaranteed by the manufac- 
turer against faulty design, defective material/workmanship/performance, 
under normal use and service for a period to be agreed between the manu- 
facturer and the purchaser. 

7.11 Performance test certificates, operating instructions manual and installa- 
tion drawings incorporating part numbers for ordering spares shall be 
supplied for each pump. 

8. PUMP TESTS 

8.1 Each and every pump on order shall be tested for its capacity and head 
in accordance with IS : 5120-1977*. 



♦Technical requirements for rotodynamic special purpose pumps. 
•{•Specification for cast iron flexible couplings. 
X Specification for steel pipe flanges. 
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8.2 In case of self-priming pumps, each and every pump shall be tested 
for priming time in accordance with IS : 8418-1977*. In case of non-self- 
priming pumps, the pumps shall have a priming time of 45 to 60 seconds. 

8.3 Type test for the marine pumps shall include tests at inclined position 
to 30° in two axes (longitudinal and transverse) to simulate to some extent 
the rolling and pitching characteristics. Characteristic curves shall be 
established for each type and size of the pump. 

8.4 Test results obtained during the tests shall be entered into the pump 
test record sheet as given in Appendix A. This does not purport to include 
all the information required from a pump test and modifications may be 
necessary depending on the type of the pump and its application. 

8.5 Pump characteristic curves shall also be drawn and furnished with each 
pump. 

9. ACCURACY CLASS 

9.1 The horizontal centrifugal pumps for marine use shall be classified into 
one accuracy class, that is, Glass I as defined in IS : 1520-1972f. 

10. INFORMATION TO BE SUPPLIED BY THE PURCHASER AND 
THE SUPPLIER 

10.1 The information to be supplied by the purchaser and the supplier 
shall be the same as that specified in IS : 5 120- 1977 J. 



♦Specification for horizontal centrifugal self-priming pumps. 

f Specification for horizontal centrifugal pumps for clear, cold, fresh water {first revision), 

{Technical requirements for rotodynamic special purpose pumps. 



APPENDIX A 

(ClauseS A) 

PUMP TEST RECORD SHEET (TYPICAL) 



Name of the manufacturer: 
Test at: 
Nature of test: 



00 



Pump type: 
Suction size: 


mm 


Pump No. 
Delivery Size: 


Motor make: 
mm Motor rating: 


Frame: 
Voltage: 


Volts 


Full load 
Speed: 


rpm 


Impeller dia: 


mm 




Phase: 


Frequency: 


Hertz 


Current : 


Amps 



Capacity measured by: 
Suction lift head measured by: 
Delivery head measured by: 
Speed measured by: 
Power measured by: 
Motor efficiency reference: 



Meter constants 

Ammeter 

Wattmeter 



Atmospheric pressure: 
Temperature of test liquid: 
Specific gravity of test liquid : 



HEAD 



FLOW 



POWER 



SI Speed Sue- Deli- Gauge Velo- Total Read Dis- Volt- Cur- Watt Motor Pump Pump Pump 

No. of tion very Dis- city Head Over charge age rent Meter Effi- Input Out- Effi- 

Pump Gauge Gauge tance Head (H) Notch / in Read- ciency (BP) put ciency 

Read- Read- (Z) Cor- Weir ing (LP) (hp) 
ing ing rection 

m m m m m mm m 3 /h V A kW kW % 



Remarks 



Manufacture's Order 


No. 




Date: 




Set started at: h 


Pump certified for: 










* 


Total head: 




m 


NPSH: 


m 


Set stopped at: h 


Discharge : 




m 3 /h 


SpGr 




Tested by 


Efficiency : 










REPRESENTATIVES 


Pump Input: 




kW 


Speed: 


rpm 


Customer Manufacturer 
Date: 



Remarks : 



Note: This certificate also covers the 
mechanical performance of 
pump bearings, supports, 
stuffing boxes, etc. 



